Summary. The 
Introduction
The western spotted skunk has an unusual reproductive cycle. It breeds in late September and early October and shortly thereafter the embryos enter the uterus, embryonic development becomes arrested and blastocyst implantation is delayed for 200-220 days (Mead, 1968 (Mead, , 1981 . This arrest in embryonic development is accompanied by incomplete luteinization of most granulosa cells and low plasma progesterone concentrations (Sinha & Mead, 1975) . Luteal development is renewed a few days before implantation and is temporally correlated with blastocyst expansion (period of embryonic activation) and increased progesterone secretion (Sinha & Mead, 1975; Mead, 1981) . However, implantation cannot be induced by administering progesterone to ovariectomized skunks (Mead, Concannon & McRae, 1981) or other mustelids (Mead, 1981) , although the corpora lutea (CL) appear to be the source of hormones which induce implantation in these mustelids. This theory is supported by the observation that CL are the only ovarian compartment in the spotted skunk which exhibit striking morphological and cytological changes that are temporally correlated with embryonic development and implantation (Mead & Eik-Nes, 1969; Mead, 1981) . Moreover, implantation can be induced in ovariectomized mustelids, such as the ferret and mink, bearing ectopie CL but not by progesterone (Foresman & Mead, 1978 ;  Murphy, Mead & McKibbin, 1983) . It would therefore appear that the CL of these species are secreting another compound which acts in conjunction with progesterone to induce implantation. This possibility was investigated in the present study of steroid metabolism of skunk CL. [l,2,6,7-3H] dehydroepiandrosterone(DHEA)(sp. act. 64Ci/mmol: Amersham)and [1,2,6,7,16,17-3H] testosterone (sp. act. 135 Ci/mmol: New England Nuclear). All tritiated precursors were purified 1 day before use as described by Kintner & Mead (1983 Tissue homogenization, extraction, addition of authentic labelled steroids to monitor recovery, paper chromatography to separate the various steroid complexes (oestradiol and 17a-hydroxypregnenolone, oestrone and androstenediol, 17a-hydroxyprogesterone and testosterone, 20a-dihydroprogesterone, DHEA and androstenedione, and 5a-dihydroprogesterone and progester¬ one), thin-layer chromatography (t.l.c.) to isolate individual steroids, and quantitation were identical to those described by Kintner & Mead (1983) Kintner & Mead (1983) . Oestradiol was methylated (Brown, 1955) (5-androsten-3ß,17ß-diol) These were separated by t.l.c. (chloroform : ether, 4:1 v/v). Recovery of androstenediol was monitored by processing additional tubes containing authentic tritiated and unlabelled androstenediol whereas [14C]oestrone was added directly to each sample after elution from the paper to monitor recovery of oestrone. Oestrone was methylated (Brown, 1955) , the methyl ether was isolated by t.l.c. (benzene : methanol, 95:5 v/v) and quantitated by liquid scintillation spectrometry. Androstenediol was acetylated, isolated and quantitated as described by Kintner & Mead (1983 
Results
Blastocysts from skunks exhibiting embryonic diapause averaged 0-9 mm in diameter (0-7-1 · 1 mm) and the mean weight of each CL was 2-7 mg; whereas activated blastocysts from skunks averaged 1-4 mm (1-2-2-0 mm) and the mean weight of each CL was 5-6 mg.
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Packed blood cells were used as an additional control due to the highly vascular nature of the CL. In all cases, steroid metabolism by blood cells was not significantly different (P > 0-05) from controls without luteal tissue or cells.
Discussion
The most prominent steroid enzyme in skunk luteal tissue was found to be 5 isomerase, 3ß-hydroxysteroid dehydrogenase (3ß-HSD) because incubation of skunk CL with [3H]pregnenolone for 3 h resulted in 36% of the precursor accumulating as progesterone. Studies of the ferret revealed progesterone to be the major steroid present in the CL (Dimond, Buchanan, Belbeck, Murphy & YoungLai, 1977) . Earlier work with American badgers (Fevold & Wright, 1969) and ferrets (Kintner & Mead, 1983) demonstrated that CL produced large amounts of progesterone after incubation with [3H]pregnenolone. Our observation of high 3ß-HSD activity in the skunk is therefore similar to the findings for badgers and ferrets. We found no evidence that progesterone was reduced to 5a-dihydroprogesterone and negligible quantities of 20a-dihydroprogesterone accumulated after 3-h incubations of'delay' CL only. Similar observations regarding 5a-reductase and 20a-hydroxydehydrogenase activities have been reported for ferret CL (Kintner & Mead, 1983 ). Low plasma levels of 20a-dihydroprogesterone were reported for mink, suggesting that this enzyme may not be very active in vivo (Murphy & Moger, 1977 [3H] pregnenolone, 0-3-0-6% of this precursor accumulated as testosterone, but this product failed to reach constant specific activity after 4 recrystallizations (data not shown). Had sufficient material remained for a 5th crystallization it is quite likely that radiochemical purity of this product would have been demonstrated. Kintner & Mead (1983) (1977) reported high levels of androstenedione in ferret CL, but because the amount of androstenedione was estimated by radioimmunoassay, it is not known whether this was produced from 17a-hydroxyprogesterone or DHEA. The fact that skunk CL readily metabolized DHEA to androstenedione suggests that the efficacy of androstenedione to induce implantation should be tested since androgens such as testosterone and 5a-dihydrotestosterone can induce implantation in mice (Roy, SenGupta & Manchanda, 1980) . However, administration of three different doses of androstenedione to progesterone-primed ferrets ovariectomized on Day 6 of pregnancy failed to induce implantation by Day 13 (Kintner & Mead, 1983) . There is therefore reason to doubt whether this might be the luteal factor which acts in conjunction with progesterone to induce implantation in mustelids. (Kintner & Mead, 1983 (Mead & Swannack, 1980) and that the precursor (testosterone) is present in ferret CL collected on Days 6 and 8 of pregnancy (Mead & McRae, 1982) . Dimond et al ( 1977) reported that significant quantities of androstenedione, testosterone and oestradiol were secreted into the culture medium during a 24-h incubation of ferret CL on Day 12 of pregnancy. Oestrogen levels measured throughout pregnancy in the spotted skunk ranged from 3 to 29 pg/ml and were lower a few days before implantation (3-8 pg/ml) than during the preceding period of embryonic diapause (Ravindra & Mead, 1984) . Although oestrogen has been demonstrated to be an essential factor for implantation in the rat and mouse (Weichert, 1942; Cochrane & Meyer, 1957; Smithberg & Runner, 1960; Yoshinaga, 1961 ; Harper & Walpole, 1967) , there is no evidence that oestrogen is required to induce implantation in any carnivore. The initiation of implantation with oestrogen or a combination of progesterone and oestrogen has so far failed in weasels (Wright, 1963; Shelden, 1973) , European badger (Canivenc, 1966) , mink (Cochrane & Shackelford, 1962) , and ferrets (Wu & Chang, 1972 , 1973 Mead & McRae, 1982 Kintner & Mead (1983) who reported that ferret blood cells exhibited 20a-hydroxydehydrogenase and 5a-reductase activity.
